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FOREWORD 
Terms of reference 
A Scientific and Technical Collaboration Agreement has been signed on the 
10/04/1998 between "Barbex Technical Services, Ltd" and CIRAD-CP. 
A first visit has been done to report on the situation of the Estate from the point of 
view of technical aspects and post-harvest processing and to study the feasibility of the 
project. 
The travel schedule and persons met are detailed in Appendix 1. 
Acknowledgement 
I would like to thank very much Mr Henry T ABI for the organisation of this first visit 
to the plantation. 




The plantation has been acquired by "Barbex Technical Services, Ltd" in 1994 from 
the Cocoa Board of Ghana (COCOBOD). The intention was to develop a substantial coffee 
estate and, at the same time, encourage smallholders to grow coffee with the best possible 
techniques and thus elevate their returns. 
As conceived, the project has an important development social impact. This region is 
poorly developed and the coffee culture might be a good opportunity to create long term 
employment for the smallholders of the area. The ADOMFE Community has already shown 
interest in the development of Barbex plantation. There is indeed a great need for employment 
in the surroundings and Barbex is looking for the possibility to organise the local people to 
form a Trust through which they would become shareholders in the plantation or around it and 
provide their labour. They could then provide services from the plantation back to their own 
farms, thereby increasing the marketable produce of the whole venture. Creating wealth and 
employment in a rural area also reduces rural-urban migration. 
The scattering of the coffee smallholders is an important weakness of the coffee 
industry. To support ADOMFE outgrowers, Barbex is looking for the production of rooted 
cuttings of the recommended clones and the set-up of a Coffee Growing Company which will 
give technical assistance and will be able to sell the coffee produced, thus favouring constant 
coffee supply and quality. Accordingly, Barbex plantation might act as a centre of economic 
development in the region. 
The modernisation of agriculture, the introduction of new and appropriate technology 
and adding value to primary products are all high priorities of the Government. This project 
might also serve as a model for the development of commercial agriculture to support the 
economy of Ghana. 
Five surveys have already been done for Barbex Plantation. They all came to the 
conclusion that both the weather and the soil conditions are suitable for Robusta coffee but 
they all pointed out that the knowledge of the supervisors in coffee cultivation is insufficient 
and that high performance selected clones are not available in Ghana. To work out the 
weakness in technical know-how, Barbex has concluded a 5-year agreement with CIRAD-CP 
for technical support and monitoring with the objective of optimising yields and quality whilst 
reducing cultivation costs. High yielding clones will be acquired from the IRCC in Togo. 
Actually, the recommended clones were developed in Ivory Coast and are giving high yields 
in both East Ivory Coast and Togo. As Ghana is sandwiched between those two countries, the 
same clones will confidently provide high yields in the plantation (provided good care is 
brought). 
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2. Location and general information 
The plantation is located near ADOMFE (6.40° north, 1 ° west). The village is 5 km 
north ofBOMPATA crossroad on the KUMASI-ACCRA road 
The total area covers around 450 hectares (1,125 acres) of which 300 hectares are 
actually suitable for Robusta coffee. It is located near ADOMFE in the Ashanti region (5 km 
north ofBOMPATA which is 70 km east ofKUMASI on the road to Accra). 
Between 1976 and 1978, the COCO BOD planted about 71 hectares of unsorted coffee 
plantlets (of low performance). In 1995, a new batch of 10.2 hectares has been planted with 
high yielding coffee clones from Togo. Those coffee trees are now producing their first crop 
which is very promising. The remaining 220 hectares are still under undeveloped secondary 
forest. Around 41 hectares of the older coffee trees were rejuvenated between 1995 and 1996. 
The temperatures are uniform: average means vary between 28°C to 32°C all year 
round. The average annual rainfall was above 1,400 mm for the last 30 years spread on more 
than 200 days per year. Monthly rainfall (in mm) for the last 30 years is given in appendix 2. 
The area is situated at altitudes ranging from 300 m to 360 m above sea level which is 
a favourable altitude for Robusta coffee. 
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COFFEE PRODUCTION AND TRADE IN GHANA 
1. Ghanaian coffee production 
Coffee production in Ghana has never been large, peaking at approximately 6,500 tons 
per year during the 1960s, with an average of 2,000 tons / year since 1990 (F AO statistics). 
Coffee is mainly produced by 12,000 small farmers distributed in the southern part of the 
country in the following regions: WESTERN (44%), BRONG AHAFO (26%), EASTERN 
(12%), ASHANTI (10%) and VOLTA (8%). Total recorded cultivated area is estimated at 
7 ,OOO hectares. 
In 1976, 20 national estates were set up by the COCOBOD. they yield an average of 
257 kg clean coffee per hectare which reflects the national average. 
2. Coffee trade 
In the early 1990s, the emphasis of economic policy shifted towards stimulation of the 
private sector; and in 1993, the government removed the monopoly of COCOBOD, which had 
controlled the marketing of both cocoa and coffee. 
To encourage coffee, the Government has removed the commodity taxes, but in order 
to trade coffee, it is necessary to be registered as a coffee buyer, and Barbex is registered. 
Ghana coffee is mainly exported to European Union (mainly UK, Germany and the 
Netherlands), with no coffee being exported to the USA. Domestic consumption is very small 
but increasing. 
Robusta coffee price averaged around 1. 70 $/kg for the last 10 years with a minimum 
of 0.92 $/kg in 1992 and a maximum of 2.80 $/kg in 1995. Considering the recent crisis in 
Asia, the price should increase during the coming years. 
Ghana used to be a member of the International Coffee Organisation (I.C.O.) and of 
Inter African Coffee Organisation (I.A.C.O.). Ghana is the 201" African producer. 
3. Quality qualification 
There are 3 grades according to the official Ghana quality assessment criteria: Superior 
(type 1), Fair Average (type 11) and Sub-standard (type 111). These qualities accept from 
20 to 25% defects of which black beans account for 4 to 13% and no grading is done. 
As a result of its poor quality exigencies, the Ghana Robusta is discounted in 
comparison to the Robusta indicator by 9% for the reliability and by 3% for the absence of 
grading. 
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The coffee trade requires, above all else, reliability of quality and the superior quality 
should have a moisture content between 8-10% and there should not be more than 4% defects 
with max. 1 % of black beans; for Average quality: 8% defects and 1 % black beans; and the 
Sub-standard should contain no more than 15% defects and 3% black beans. 
If Barbex as a registered trader can demand such a quality to its providers, it can also 
recover the discount and thus, claim for a better price. Therefore, for the feasibility study 
computation, we could base our calculation on an export price of 1. 70 $ / kg. 
4. Ghana's clonal research 
Very little research on coffee is carried out by the Cocoa Research Institute of Ghana 
(C.R.I.G.) at TAFO. In 1975, some seeds were obtained from five crosses from Cote d'Ivoire 
and labelled A,B,C,D,E. out of these seeds, about 2,000 trees were grown and 6 trees were 
ultimately selected and distribute to farmers. Some observations were done and the 3 best 
trees which were cross-compatible were cloned. 
In 1989, six of the best clones were obtained from Togo and compared to the 1975 
seed progeny. After 5 crops, only one of the 1975 progenies had yields comparable with the 
clones from Togo. Between 1992 and 1995, about 270,000 plantlets of the selected clones 
were distributed to farmers and estates (including Barbex plantation). During their visit to the 
plantation, Messrs V. DJIEKPOR (Director of IRCC, Togo) and E. GOKA (researcher) 
(September 1997) were able to recognise the clones from Togo as being the clone numbers: 
107, 126, 181, 197 and 375. 
5. Constraints and prospects 
Ghana coffee sector suffers from a number of institutional and technical constraints 
which have kept yields below their potential. In particular, production is widely characterised 
by a low level of technology, a low usage of inputs as a result to poor management practices. 
Altogether, coffee growers have difficulties at access to credit for growing coffee. 
The outgrowers setting up their coffee farmlands around ADOMFE could take 
advantage of Barbex plantation technical support, planting material and input facilities. This 
will ensure that the coffee produced will reach high quality standards. 
A Coffee Growing Company is to be set up to help coffee growers. A Trust is to be set 
up with the assistance of a Non Governmental Organisation or an Ethical Bank to enable the 
local community to acquire shares in the Company and to ensure their benefits from their 
involvement in the coffee venture. 
Coffee produced by the Coffee Growing Company will be sold at an agreed price to an 
export company. The price will be close to the world market but will also depend of the 
quality of the product. 
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THE PLANTATION 
1. General comments 
Due to the favourable climate and the fairly good soils, the area is highly suitable for 
Robusta coffee cultivation. Climatic data are recapitulated in Appendix 2. Considering the 
altitude of 320 m above sea level, a good coffee can be expected and if good care is given 
during maintenance, harvest and processing, a premium quality can be foreseen. 
Based on the foremen countings, the actual acreage planted with coffee is less than 
declared in the previous reports: 71.2 ha of old coffee and 10.2 ha of clones. 
The early February rains induced a blossom and both small fruits and flowers are now 
seen. The clones are now entering their first crop. Some of the older coffee rejuvenated in 
1996 will also start to produce this year. Even though it is too early to make any forecast, we 
can roughly say that the clones will yield two or three times more than the unselected trees 
(roughly calculated, there are 12 storeys of branches bearing 12 to 16 fruiting nodes for the 
clones against only 6 storeys bearing 7 to 10 nodes for the older coffee). 
Some of the clones (437 trees) were planted very late in 1995 (too close to dry season) 
and could never recover a good growth. They will be bent at right angle (bending along the 
lines) to make a new start from new shoots. A proper weeding and fertilisation has to go with 
this regeneration. 
2. Infrastructure 
The plantation is situated on the road from ADOMFE to T ANO KROM. This road is 
poorly graded, in places even badly eroded and needs resurfacing before it can be used. 
Failure to do this might slow down plantation works and increase development costs. There is 
no electricity and no communication facilities. 
The nearest town is ADOMFE which is 4 km west of the plantation and has shops, 
schools and medical facilities. It is also the main source of casual labour. The main office is in 
ADOMFE and there is a little shed on the plantation. 
The plantation is drained by a small stream which flows from south-west to north-east. 
It cannot be considered as a sufficient source of water as it is liable to dry up during the dry 
season even though there was still water in the bottom area at the end of the dry season; 
hence, a dam will have to be constructed to supply water all the year round. 
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3. Plantation activities 
Management 
As up to now, absentees and daily information are gathered in notebooks, but are not 
further exploited. 
From now on, a development progress report with detailed tables will be sent monthly 
to head office. Samples of charts were discussed with the personnel in charge of the 
plantation. 
Weeding and Pruning 
The already planted 81 .2 ha are insufficiently weeded and poorly pruned. The number 
of worker has to be increased until the normal level of maintenance is recovered. 
Weeding with herbicides is best done on the regrowth. So, it is usually done after a 
manual weeding. The regrowth after the herbicide treatment done in November is only limited 
to some broadleaf weeds, which is satisfactory. Succeeding manual weeding will be quick and 
efficient. 
Rejuvenation of the old trees has started in 1995. Coffee trees are now producing new 
stems which are quite healthy. 
Land clearing and Planting distances 
Land clearing is done by hand. For some of the activities (e.g. making roads), we 
suggest to hire a bulldozer and/or a grader. 
As coffee grown under shade trees have very long intemodes and few bearing 
branches, coffee grown in full sunlight should be the option. Big trees might also fall on the 
coffee trees grown under those big trees. 
The current planting density is 1600 trees /ha. For a better exposition of the inside 
branches to the sunlight and to facilitate maintenance, planting distances should be of 10 ft 
(3 m) between coffee rows oriented perpendicularly to the slope. In the line on the contour, 
the distance can be shorten to 6 ft (1.83 m). This will make 1,800 trees/ha. 
When the coffee trees are planted at 10 ft (3 m) between the rows, it is possible to 
cultivate seasonal associated food crops during the 2 first years following planting and also in 
the year of rejuvenation. 
The coffee trees must be planted in straight lines. This renders maintenance easier. 
Soils characteristics and Fertilisation 
As a rule, the slopes are not very steep and very little erosion is to be feared except for 
a steep hill in the south-western side of the plantation. 
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The soils of the area are derived from the rocks of the Tarkwaian geological formation. 
These rocks have given rise to soils which range from sand to sandy loam in the surface 
horizon and from sandy loam to sandy clay in the subsoil. These soils are quite acid and have 
a low to medium inherent fertility. The soils are quite easily tilled by hand. 
No fertilisation is done at the moment and though no nutritional deficiency symptoms 
could be detected. Fertilisation will only be profitable for the clones because high producing 
trees export a great quantity of nutrients with the crop. 
Except for the bottom lands which are poorly drained, all the soils of the plantation are 
quite favourable for Robusta cultivation ( deep and generally well to moderately well drained). 
Pests and Diseases 
A lot of cherries were left on the trees, probably because they came to maturity after 
the regular harvest season; and more than 80% of the bigger cherries are harbouring the 
"Berry borer" (Hypothenemus hampei). Recommendation on how to do a sanitary harvest 
followed by a chemical control was given to the foremen. 
Small branches and young suckers are holed by the "twig borer" (Xyleborus morstatti 
also called Xylosandrus compactus). Knowing that the next crop is born by the present young 
twigs, this might affect the future. Recommendation to control this is to cut the infested twigs 
or suckers and burn them outside the plantation. No twig borers were found in the plots 
without overcrowded suckers and dead branches; meaning that it is not yet a major pest but 
quick action must be undertaken. 
Colonies of young grasshoppers were seen eating the coffee leaves. Control of these 
insects should be done as soon as possible. 
Ants are invading some of the trees. A chemical control might be necessary before 
harvesting so as to prevent the harvesters from being bitten. 
No signs of disease were observed. 
Post-harvest processing 
Dry process involves sun drying of the whole cherries. Coffee cherries are spread out 
on mats laid on tables and are stirred during sun hours. The mats are fold at night or before 
rams. 
Dried cherries are hulled by an outside trader, 100 km away, which is not economical, 
and adequate machines will be required as soon as the crop increases. 
For post-harvest processing, the dry process will be the only option because of the 
slow water supply. 
Nursery 
The nursery will be set up near the bigger end of the small river. A dam will be built to 
ensure sufficient water supply. 
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INVESTMENT AND PROFITABILITY 
1. Barbex plantation 
Plantation programme and estimation of revenues 
The plantation programme includes two sub-programmes: 1) the rehabilitation of the 
old coffee trees and 2) the plantation of new clones. Planting programme presumes that all 
300 hectares will be planted with clones but the old coffee trees will be replaced only after one 
more production cycle (free growth system is used). 
Estimated yields were calculated on the basis of a potential of 3 50 kg ( old trees) and 
1,500 kg (new clones) of clean beans per hectare and assuming the free growth system with 
periodical rejuvenation will be used. Considering the results obtained in both Cote d'Ivoire and 
Togo, and the conditions of the area, the potential for the clones might even be better. 
Actual yields are used for the computation when the data are available. 
As it is a commercial plantation, we include the costs of staff, administration and fixed 
assets (buildings, vehicles, roads, post-harvest and processing equipment). 
Production costs were calculated for every activity and summarised per topic (nursery, 
plantation, maintenance, rejuvenation, harvesting, processing and marketing). 
Benefits were calculated on the basis of 1. 70 $ per kg of clean coffee. This supposes 
that top quality coffee is produced (<1% black beans). 
Staff, Management and Administration (in parentheses: unit costs in US$ /year) 
• Permanent personnel: 1 plantation manager (5 ,040 $/year), 1 field assistant for every 50 ha 
(720 $/year each), 1 secretary-accountant (3 ,600 $/year), 4 watchmen (720 $/year each), 
3 drivers (960 $/year each), 1 mechanic (1 ,800 $/year). 
• Labour: the number of man-days per activity, per hectare and per month is included in the 
development programme Table. 
• Administration costs: including 5 years of technical assistance (3 missions per at 8,000 $ per 
mission). 
Fixed assets (for cost, refer to the annexed Table) 
• Buildings : 1 office, 1 warehouse , 3 staff houses, 25 labour blocks, machinery shed plus 
shelves to store the pesticides and herbicides, plus cupboards, wardrobes, ... 
• Coffee processing : shed, drying floors or drying mats (wire net) and storehouse. 
• Vehicles: 1 lorry (10-tons ), 1 pick-up ( 4x4), 1 tractor, 1 trailer. 
• Road construction: 5 km of main road, 60 km of feeder roads (0.2 km /ha). 
• Water supply: 1 water dam. 
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Direct production costs 
• Labour: the number of workers has been calculated per topic and per activity taking in 
account the actual capacity of the workers and the environment of the plantation (soil and 
climate). Labour cost is presently 1.2 $/man-day but will be increased to 2.0 $/man-day 
before the end ofthis year. 
• Coffee rooted cuttin&s: cost of rooted cuttings of high yielding clones is included. They are 
grown into ready for planting plantlets in the nursery. But Barbex might be able to produce 
ready for planting plantlets if it is needed to meet its quality requirements. But then, the 
cost of plantlets will include the nursery maintenance. 
• Fertilisers: fertilisers will be added in the nursery bags, in the planting hole and at the base 
of the trees in the plantation itself (for high yielding clones only). 
• Pest control: insecticides will only be used when absolutely necessary (for example, this 
year to recover the plantation). Sanitary measures will be preferred whenever possible. 
• Weed control: applications of herbicide will be done where manual weeding are not 
sufficient (normally one application per year). 
• Tools: this includes 1 machete (/year /worker), boots, pruning scissors (secateurs), ... 
• Processing costs: these include harvest (cherries), processing and marketing (clean beans). 
Profitability 
A calculation of the costs, revenues and of the profitability of the plantation has been 
done (Table 1, page 15). 
The profitability of the project is represented by the Internal Rate Return (IRR). As it 
can be seen from Table 1, the project has a IRR of 18 % which can be considered as quite 
satisfactory. 
Certain factors are critical for the success of the project. Among them, labour is the 
most important and must be used with its maximum efficiency. For example, with a good 
timing of all maintenance activities, there will be more yield and at an earlier stage with the 
same labour cost. 
The project will also have a Social Rate of Return that is beyond the scope of this 
study. 
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2. Outgrower plantation programme 
A feasibility study has also been done for a farmer growing coffee clones in the 
vicinity of Barbex plantation and taking advantage of the same facilities (fertilisation to 
complement nutrient exported by crops, good management). 
Estimated yields were calculated on the basis of the same potential of 1,500 kg of 
clean beans (new clones) per hectare as we can assume they will use the same technology 
providing they have access to the same inputs. 
The main difference with the previous computation done for "Barbex Plantation Ltd'' 
is that, for a private plantation, only production costs are considered. Fixed assets and various 
other costs are normally supported by the family itself. 
Benefits were calculated on the basis of 1.20 $ per kg of clean coffee. This 
corresponds to 70% of the market price (presently at 1.70$). The remaining 30% are for the 
trading company which has to do the marketing, exporting, etc ... 
Detailed calculation is given in Table 2 (page 16). 
Break.even point is reached on the fifth year from plantation. 
A coffee grower should be able to produce 19,575 kg of clean coffee per hectare of 
plantation over 20 years which represent an average of 979 kg per year. 
On an average, the production cost is about 500 US$ per year and per hectare (9,624 $ 
for 21 years including nursery) or 0.49 $ per kg of coffee produced. Benefits from the sales of 
clean coffee is 1,175 $/year at 1.20 $ per kg of coffee sold. 
This represent a internal rate return of 38%. 
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6. Yield pattern of clones in east Cote d'Ivoire. 
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APPENDIX 1: Travel schedule and Persons met 
Travel schedule 
26 - 27 I 03 I 1998 : D. SNOECK travelled from Montpellier (France) to Accra. 
28 I 04 I 1998 : Met Mr Henry T ABI and travelled together from Accra to the plantation 
and back to Accra. 
30 I 03 I 1998 : Met Messrs. Henry TABI and D. NARH (ELCIN) and discuss on the 
concept paper. 
31 / 03 / 1998 : Travel to plantation and Kumasi. 
1 - 7 / 04 / 1998 : Stayed on plantation (sleep at Kumasi). 
8 I 04 I 1998 : Meeting with SNV (Dutch N.G.O.) at their office to introduce the project 
and ask for their assistance in organising the outgrowers. 
9 -10 / 04 / 1998 : Discuss on the concept paper. 
10 / 04 / 1998 : Discuss on the concept paper. 
Evening: D. SNOECK travelled back to Montpellier (France). 
Persons met 
Barbex Plantation : Henry TABI (Director) 
ELCIN 
SNV Ghana 
A. BROBBEY (plantation manager) 
K. ASENSO and S. BAAH (field assistants) 
: Djabanor NARH (Financial assistant) 
: Frema OSEI-OPARE (Sr. Programme Co-ordinator) 
James ANEWENAH (Programme Support Officer) 
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APPENDIX 2: Climatic data 
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100% 80% 100% 75% 25% 






















































1.:..1:..:2:+----::.:90:+---.:..7::,2 �--3�0 8�6::.:3'...j 
old rejuvenated 3 066 8 925 13 3 7 0 12 376 16 730 20 251 2 4 080 20 265 16 205 9 450 10 500 7 875 2 625 1 65 718 
2. Actual yields 








































!Total estimated yields 6 230 8 050 12 912 20 385 27 168 34 071 34 124 62 497 126 610 233 506 300 264 334 525 345 098 357 747 271 414 225 714 232 090 317 810 394 462 431 205 395 367 4 171 251 
Total · .. :,:.;J;,;1QJ{�.;,18,368Biv22··912&t;.'22,976 ;;,,:,.,,, .·I>;,,, 
'"'·· "· .:O,);l'1.:'lil:J11 :v0·+:if'•. ··:t·i'.'i\'•ii:'n':J;;i;iffl(;lc')v;'/.;:{w?•-"••.N,,so;c••,•,c•, ,·,;,:\·,:,·Al.:JJ}ff••.,.1,..,l<.t:·"°·Fl':'c"i'tf ., ·., :•''>'i.,,.,' ,.:o; • >x·,.,\(':L, /0 70 3 62 
Staff and Administration 2 1 240 21 240 21 24 0 26 550 31 860 21 240 21 240 21 240 21 240 21 240 21 24 0 21 240 21 240 21 240 21 2 4 0 21 240 21 240 21 240 21 24 0 21 240 440 730 























00+---'5...:c0.:..0 1---...:5...:co..:.o+--...:5:..:o..:.o+--...:5:..:o..:.o+---5:..:o:.:o+---=-50:..:o+---=-50:..:o+----=5..:.o..:.0 1-_..:5:.:0..:.0i-__ 
1
_:�:....:.��:..:�:...i 







building {>2!:FOOO; S J:;''/i, t; 20 OOO 20 OOO 
investment :<J:S;[OO!S rt •:;,;1'\ 15 OOO 15 OOO 
huller ; S 6 OOO 6 OOO 
grader ; S 5 OOO 5 OOO 
water pump J$ 2 OOO 2 OOO 
Lorry (10 ton) $ 48 OOO 48 OOO 
Pick-up $ 22 OOO 22 000 
tractor S 24 OOO 24 OOO 















































































1�95:+---t----+---+-----l-�-==-66:+---=--:-::9=-0l---+---+----+----t----+---+-----l---+----1------.:..,..::6..:.37:,..i pcfua 4 180 6 68 8 7 407 2 508 3 4 28 24 211 























































































































































































































































































































































































































































/ha 63 89 1 22 1 22 77 122 1 97 31 7 450 450 390 344 344 389 375 330 317 450 435 450 4 50 6 281 
md / ha 3 796 1 560 3 900 1 326 6 500 1 0 40 0 1 1 518 1 326 40 326 































































































2; $ /md ' \0,05i md / kg l---6-:2-:-3+----8-:0::-:5+-- 1-2.,.,
9::-:1














-=3:...:5...:7...:.7...:c5+--...:2:..7_ 1,...4...:1+--2::.:2:..5:..7_1 +-....:..23:..c2.::.0:..:9+-.....:..3.:...1 .;..78.:..1+.....:..39:.....:.44.:...6+--'4.::3...:1.::2..:.0 1-..:3:.:9..:5:.:3..:.7..__...:4...:c1.:...7...:.1.::.25:.i 




































































































































l---:1_6 _8+--__ 2_ 1-:7+-__ 









+---'6:..c0:..9:...:4+-- 6:..::.26:..:6+--.:..8 .::5.:..81+-'-1 0.:...:..6.:..50:+---'1-'-1...:6....:4..:.31-_1:..:0....:6:..:7..:5..__....:
1...:.1.::2...:c6.::24
-'-I 
x'' 0,12!$ t I! 748 966 1 549 2 446 3 260 4 0 8 9 4 095 7 500 15 193 28 021 36 032 40 143 41 412 42 930 32 570 27 086 27 8 51 38 137 47 335 51 745 47 44 4 500 550 
2650 7 45 092 4 8 237 2 9330 7 147 245 178 544 176 4 19 114 153 1 46 1 33 179 271 1 97 137 213 398 218 505 2121 84 190 007 175 231 1770 3 3 205 405 2 28 960 240 557 229 44 8 3 642 775 
Benefits from yields assuming an export price of: 1':70j $/kg 10 380 3 1 226 38 950 39 059 46 185 57 9 21 58 011 106 244 215 23 7 396 9 60 5 10 449 568 693 586 667 608 171 461 404 383 714 394 554 540 277 670 586 . 733 04 8 672 124 7 129 861 
Difference 
Internal Rate Return 18,0 % 
-16 126 -13 867 -9 286 -254 248 -101 060 -120 622 -118 408 -7 909 69 104 217 690 313 312 355 295 368 161 395 986 271 396 208 483 217 520 334 872 441 626 492 491 442 676 3 487 086 
Barbex Outgrowers Feasibility study 
1996 1999 2000 2001 2002 
Plantation programme Clones: planting . 1,0 
(in hectares) rejuvenation , .. 
!Total hectarage 1,0 1,0 1,0 1,0 
Yields l (}rield pattsrn for standard multiple stem system) 25% 80% 
(after rejuvenation) 30'1, 75% 100% 80'1, 
1. Estimated yields new clones 1500 375 
(in kg of clean beans) rejuvenated clones 
I Total estimated yields 375 
2. Actual yields Total 
Staff and administration $ I I I I I 
Capital Investment and upkeep $ I I I I I 
Production costs 
Nursery labour 2 S lmd 45 md / ha 90,0 
fertilisers 0 ,387 S /kg 25 kg / ha 9,7 
herbicides 3 SIL 1 l/ha 3,0 
insecticides 3,3 SIL :i l/ha 6 ,6 
plastic bags 0,001 s /pc 2200 pc/ha 2,2 
cuttings 0,036 S lpc 2200 pc /ha 83,6 
Planting year labour 2 S/md 152 .md / ha 304,0 
(inct land prep.) fertilisers 0.414 s /kg 360 kg I ha 149.0 
herbicides 3 SIL 2 LI ha 6 ,0 
insecticides 3,3 s IL 2 LI ha 6 ,6 
Chain-saw 2000 $ /pc 0,01 I ha 20,0 
tools 20 $ /pc 0,5 / ha 10,0 
cash crop s I ha 
First year labour 2 S /md 48 md / ha 96,0 
fertilisers 0,414 S/kg 90 : kg / ha 37,3 
herbicides 3 SIL 2 LI ha 6 ,0 
insecticides 3,3 SIL 2 l/ha 6 ,6 
cash crop s md / ha 
Ann. mainten. labour 2 S /md 75 md / ha 150,0 150,0 
fertilisers 0,414 s /kg 270 kg / ha 111,B 111 ,B 
herbicides 3 SIL 2 LI ha 6 ,0 6 ,0 
insecticides 3;3 SIL 4 l/ha 13,2 13,2 
tools 15 S ipe 0,2 / ha 3.0 3,0 
Rejuvenation labour 2 S lmd 65 . md / ha 
fertil isers 0,414 s /kg 270 kg / ha 
herbicides 3 SIL 2 LI ha 
insecticides 3.3 S IL 3 l/ ha 
tools 15 $ /pc 0.3 pc /ha 
cash crop s 
Processing harvesting 2 S /md 0,05 md 1kg 37,5 
drying-sorting 1,5 S /md 0.01 · md 1kg 5,6 
processing 0,026 s 1 md / kg 10.5 
transport 0,02 s 1 km/ kg 7,5 
supplies 0.027 s 1 1kg 10,1 
marketing s 1kg 
Total expenses 195 496 146 284 355 
Benefits from yields assuming an export price of : 1,20 S /kg 450 
Difference -195 -496 -146 -284 95 
,195 -691 -837 -1121 -1 026 
Internal Rate Return 38,6 % 
2003 2004 2005 2006 2007 2006 2009 2010 2011 2012 2013 2014 2015 2016 2017 2016 
' ::'\_ :: .... ' ,i + ,:·r + .. . ,. ' 
" 1,0 " " ... -: -,,,,-/::: .,..., ..... ,,.,., ... ,.,,., r/ 1,0 ii•·' 
1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 
rno•;, 80'1, 1200/o 100-/, 80'1, 25% 
100'/, 80'1, 100% 75% 25% 
1 200 1500 1 200 1 BOO 1500 1200 375 
450 1 125 1500 1200 1500 1 200 1500 1125 B25 
1 200 1 500 1 200 1800 1 500 1 200 375 450 1125 1500 1200 1 500 1200 1500 1125 825 
' .... +;, ... :/ ~', . .... 
I I I I I I I I I I I 
I I I I I I I I I I I I I 
150,0 150,0 150,0 150,0 150,0 150,0 150 ,0 150,0 150,0 150,0 150,0 150,0 150,0 150,0 
111 ,8 111 ,8 111,8 11 1,B 11 1,8 111 ,8 111,8 11 1,B 111,B 111,8 111,8 111,8 111,8 11 1,8 
6,0 6 ,0 6 ,0 6,0 6 ,0 6,0 6,0 6 ,0 6,0 6 ,0 6 ,0 6 ,0 6,0 6 ,0 
13,2 13,2 13,2 13,2 13,2 13,2 13,2 13,2 13,2 13,2 13,2 13,2 13,2 13,2 
3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 
130,0 130,0 
111,8 111,8 
6,0 6 ,0 
9,9 9,9 
4,5 4,5 
120,0 150,0 120,0 1BO,O 150,0 120,0 37,5 45,0 112,5 150,0 120,0 150,0 120 ,0 150,0 112,5 82,5 
1B,O 22,5 18,0 27,0 22,5 1B,O 5,6 6,8 16,9 22,5 18,0 22,5 18,0 22,5 16,9 12,4 
33,6 42,0 33,6 50,4 42,0 33,6 10,5 12,6 31 ,5 42,0 33,6 42,0 33,6 42,0 31,5 23,1 
24,0 30,0 24,0 36.0 30,0 24,0 7,5 9,0 22,5 30,0 24,0 30,0 24,0 30,0 22,5 16,5 
32,4 40,5 32,4 48,6 40,5 32,4 10,1 12,2 30,4 40,5 32,4 40,5 32,4 40,5 30,4 22,3 
512 589 512 626 589 512 333 369 496 589 512 589 512 569 476 441 
1440 1800 1440 2160 1 800 1 440 450 540 1 350 1800 1440 1800 1440 1800 1350 990 
928 1231 928 1534 1 231 928 117 171 852 1 231 928 1231 928 1231 874 549 



































































APPENDIX 5: Characteristics of some elite clones 
Average yields ( I O years) Characteristics 
Identification 
Number Cote Togo Weight of Caffeine 
( origin) d'Ivoire 100 beans (%) Comment 
(kg I ha) (kg I ha) (in g) dry weight 
107 2,043 2,150 12.1 2.59 Drought tolerant, medium 
(hybrid) height, few laterals ( should not 
be topped). 
126 2,048 2,405 16.3 2.71 Biannual productivity, sensible 
(hybrid) to drought, medium height, easy 
branching. 
181 2,883 2,227 13.1 2.41 Quite drought tolerant, 
(RCI) many lateral branches and good 
response to rejuvenation. 
182 2,385 2,118 13.2 2.31 Poor drought resistance, 
(Congo) late flowering, 
no lateral branches. 
197 2,037 2,359 10.2 2.65 Drought tolerant, 
(RCI) regular productions, 
medium height. 
461 3,352 3,014 11.7 3.33 Better productivity at higher 
(hybrid) altitude, 
short intemodes. 
477 3,250 18.0 2.85 Poor drought resistance. 
(Congo) 
17 
APPENDIX 6: Yield pattern of some clones in east Cote d'Ivoire 
Trial done at Divo (Cote d'Ivoire) on plot D6, soil well provided with exchangeable bases. 








influence of nitrogen on yields 
(kg clean beans I ha / year) 
-------· --------- -----, 





- . 0-. 200 
0 +-1111--,.---~-~~-~~---~~-~-~---~-~----; 
The yield pattern shows the cycle of the yields. Because of the ageing of the branches, 
periodical rejuvenation of the stems must be done. 
When fertilisers are used, the total yields increase by 42% for the first dose and by 
66% for the higher dose. Moreover, it can be seen that without fertilisation, the production 






















\ I I~) ':':>. ~ / ~ · 1· 00' 
B U,R K I N A FA S 0 
. ·--"···--y ......... ,.~:·.f!':!':!--., .. ) . .,--- . ~:"" /,Pit,;,-
\ ; ''''"''Pi.l:IPP~R ~i 
' ,. \. . 1/'"l \ . ...-
·~, U PP E' rt WEST ""' f"'C?'\ .;iJ ,./, , 
"\, ) . /.~,~- )~1lu1111 '--./ '\ ! 
\ ~ 'f ' _...,,....,.,.,,, ( \ 
' \,,. <.. , ' J 
~W, ·q,,_ · --f ( I i 
.J----· ! .'Ye~ - . :.zt "(~T i
\ , ~ !"~. , \ \ f 1 
, ! N o <,R T H/ E R N ·,i~:
1
. 
! 1 \ flm11t• _,,.... ____ ). ~•'* 
)s,.,, ' ( .,,,--- ·1-,, I ,, -- ,, -"' 1 ·: '\ \'1 ("--
'·\ '''' ... J - ·---... -.:::.. ) ,. 1 ~ 
, /I \ / . ~}. 
\ / . '"',,., r 
C O TE 'I'- \ h - ) ~ a,.i,t /. 
• ,......_ ~ j l-,r' j , / a /'-..,../ , ,._ .--·"' 'f. \ ( s,1,,j , .. J (, \~ 
b --.._• • r ..... et, • • 
d,,,~''f' / \ . ...I ,, • 'tL.. .• _ 
• " ' lll\lWlpt ~· Barbex Plantat,on4 > / f · · ... \J.:) ,,, ... ii 1p-·-.., ,_ i~ ( r" ;, 1 
\' -., fZ SR, ONG·Ay\ HAFO~ -~ ' ) ,. u ehi / ;,, )_ ,,/ ___ • ...- lh" , 
, ,., .• ti.'!'/ .:t -h{ himtn / /"":' ·' ~ • I '>-, k1111 ,-·(+ ·~_;~., ... <' /v...-·~.-.,. .<)t 
·-·--( S11t1y~'ie: :-,: l . .:.:;, .. :~-.r·:.:,Ej111 
1,r· { ,...._ : · '-
1 
i · .. ·¥·, 
/ i ·: \ / \ > I , 
, \ ~ ·'-·\!' , I i .-._.( \ ._d. !'\ S \, . // MNIIJIT ... ,i. . 
ls,.: ( ? !'\, 1~t-J1. ' · . 
,.>...,_ "'t:' . /·-'·'--~ ~'I! ..d(_J ""! 
;); J ' "'I f,...-1' \ '~ K•fltftt•"- ' f ..... ___ / .. : r:~ ,~~,.7··~ ~k,wbw • "'•-- _ 
. ..,.....  ... : ; ("' . --~ """ '~~ ' '-·Jhi,,; i i ( '11<( '. i /' ( '·''. EASTER / / \ 
; \ · , ! '.'-\1 ... ·;,:. . (' ,, __ , , · f· \ 'C., 
,,.,.~wmeJ .. ~ 011 .·i/ ~y ~;•';-I ·l.' .. , ,Oow~~ r; '.,_. ~ f c '\ • ua.1 • . f _1,,... o~"' . . . Cz, ~, . 
,, ~ ~ '·· '"., .. ' .. \ ,,,, " ff \. ,,1";1,, il ,, \'i ~ ........ . . ~~{( ' l -: ''-\ )i ~- -~ . ' ~"' 
W ,?;> T ~ R~~ ~-~-"fi.~7,>.~:·:i1i<\ },/'::;; . '\;: ,~.f;;>f/ ,-tom, 
,, , i/ y : \:),-·-"-.:-. :~.:;,~ (JG, ••r•.?::s-z ·i,, ;'.;;,~"' 
;t { : ,,. I.. ·-... . l ·->..,_ ,_ Cf1A.,·' . .. ... J --···- . . 
·. f ·-. . : ( (.. .""-:->·-?······ ' - ·Y.·/~. <r .i, ,/ Ehgnl t>f (h>nm 
t . }i ... ,,·•" I / "\ ~ r 1f tM1 
P,u1u:t , ;,.. ( C~NTR'l'A'L· 1,-,,..-, ~: , · "iaihl t I.{ t.; ~ J ;.I / "ccra l 
··7 .JI ~ ,rtwa ~ \.... / L---~,..wj; .. ,b, ! 
.. ~~'<'',-, f( ( i"-, ;;[~-...,.,~::.;·-' ' ' 
· - .. ~\__)ii;,.... Gulf of Guinea 
Ari111 ', , \ ., '' hhr1dl 
Cape Throe Point/ ,y 
TOGO 
" .. 7f K~om1t1 r1 






>< ..... .. 
en -· S' -0 
(') 
D) 
!:t 
0 
::::s 
D> 
::::s 
c. 
3 
D) 
"C 
